INTRODUCTION
Anxiety disorders are highly prevalent in the primary care setting. Approximately 12-22 % of primary care patients present to physicians with symptoms of distress related to anxiety. [3] [4] [5] Among the anxiety disorders commonly encountered in primary care, panic disorder (PD) and generalized anxiety disorder (GAD) create the largest burden of morbidity and have a similar adverse impact on self-reported quality of life. 1, 2 They have a median point prevalence of 4-6 % 6-9 and 5-19 % 9-11 respectively, and are often chronic in nature. Likewise, the prevalence of chronic pain is common in primary care, with estimates that approximately 10 % of Americans have experienced chronic non-cancer pain in the previous 12 months. 12 Pain and anxiety disorders often coexist, and in a nationally representative sample, individuals with chronic pain were more likely to have any anxiety disorder than those without pain (35 % vs. 18 %). 13 In an international survey, persons with back or neck pain were more than twice as likely to have an anxiety disorder as those without pain.
14 These studies did not distinguish between mild and severe anxiety symptoms.
Unfortunately, primary care patients with PD and GAD experience poorer than expected clinical outcomes, despite the availability of efficacious pharmacologic and nonpharmacologic treatments that primary care providers (PCP) can provide. [15] [16] [17] [18] [19] [20] A variety of explanations for this include PCPs' unfamiliarity with guideline-based treatments used in specialty care settings, 21 patient resistance to a psychiatric diagnosis, 22, 23 and insufficient patient adherence to treatment recommendations. However, an additional barrier to recovery from PD/GAD may be the co-occurrence of pain. This finding has been well-described in depressed patients, as they are less likely to respond to treatment if they have comorbid pain, but has not been well-studied in patients with PD and/or GAD. [24] [25] [26] To evaluate whether pain intensity interfered with recovery from comorbid PD and/or GAD, we studied primary care patients who had participated in a trial of collaborative care (CC) for anxiety disorders. 27 Our objective was to describe the prevalence of comorbid pain among study participants with PD and/or GAD, and to determine the impact of pain on our CC intervention. Our primary hypothesis was that patients with PD and/or GAD and at least moderate pain were significantly less likely to respond to the CC intervention than patients with PD and/or GAD and mild or no pain.
METHODS
We performed a secondary data analysis on the Reduce Limitations from Anxiety (RELAX) Trial: a randomized, controlled effectiveness trial comparing a telephone-delivered CC intervention for primary care patients with PD and/ or GAD to their doctor's "usual" care. 27 Trained care managers delivered an intervention for anxiety. Outcome measures were obtained from January 2005-December 2008. The study was approved by the University of Pittsburgh Institutional Review Board, and all patients provided written informed consent.
Participants
The trial recruited from six primary care practices within the University of Pittsburgh Medical Center. 28 If patients had: a Primary Care Evaluation of Mental Disorders (PRIME-MD) 1 diagnosis of PD and/or GAD and severe anxiety symptoms, defined as a Panic Disorder Severity Scale (PDSS) 29 score≥ 14 or a Hamilton Anxiety Rating Scale (HRS-A) 30 score ≥ 20 respectively; medical stability; life expectancy > 1 year; no active suicidality; no history of bipolar disorder, alcohol dependence or substance abuse; were not in treatment with a mental health specialist (MHS); were English speaking; had no communication barrier, and owned a household telephone, they were randomized to either a telephone-delivered CC intervention or their PCPs' "usual care" for anxiety. 33 These analyses focused on the patients randomized at baseline to the CC intervention (n=124).
Procedures
Collaborative Care Intervention. The intervention lasted for 12 months and consisted of several components. 33 Additionally, if the patient's symptoms were not improving, they needed additional psychiatric support, or if they voiced interest in seeing a MHS, the care manager facilitated appointments to a MHS. The PCP was informed about the recommended changes via the electronic medical record (EMR). All medications were prescribed by the PCP. 4. Patients were initially contacted every 2 weeks for the acute phase of treatment, which included assessing for symptom development, medication side effects (if indicated), following up on a recommendation to see a MHS (if made), and review of the workbook. The acute phase usually lasted 4 months. 5. The acute phase of treatment concluded when the patient's anxiety symptoms improved to at least mild severity. The patient then entered the continuation phase of treatment, during which the care manager typically contacted the patient once a month. Should the patient's symptoms relapse, he or she would return to the acute phase of treatment.
Measures
The diagnoses for the clinical trial were abstracted by trained study nurses from the problem list of the EMR, and assigned a category based on a systems approach if the condition had persisted over at least 6 months. NEM reviewed each patient's list of potentially painful and chronic conditions to confirm the accuracy of the nurse-led chart abstractions, as well as to additionally classify the patient as having a painful condition. The painful conditions fell into the following categories: musculoskeletal, gastrointestinal, genitourinary, neurological/sensory, migraine/chronic headaches, and chronic pain syndrome. In addition to sociodemographic information, the following measures were obtained at baseline, 2, 4, 8, and 12 months by a trained assessor blinded to treatment assignment. The Panic Disorder Severity Scale 29 and Generalized Anxiety Disorder Severity Scale 34 were only administered to patients with PD or GAD, respectively.
Medical Outcomes Study 36-Item Short Form Health
Survey (SF-36): Pain was assessed using the Bodily Pain scale of the widely used SF-36. 35 Higher scores indicate better health related quality of life and less bodily pain. The Mental Component Summary (MCS) score was also reported.
Primary Care Evaluation of Mental Disorders (PRIME-MD) Patient Health Questionnaire (PHQ):
The Anxiety and Mood Modules were administered to patients to establish the diagnoses of PD, GAD, and major depression. 36 It has a sensitivity of 57 % and a specificity of 97-99 % for both PD and GAD, compared to the "gold standard" of a MHS's clinical interview (sensitivity 69 %, specificity 82 % for depression). 36 
Hamilton Rating Scale for Anxiety (HRS-A):
This scale measures the subjective severity of anxiety symptoms within the preceding 7 days. 30 It has long been used as an indicator for anxiolytic efficacy in PD 37 and GAD. 38 The parent study adopted Bech's convention, wherein total HRS-A scores of 20+ indicate severe anxiety. 37 Lower scores are better. 4. Panic Disorder Severity Scale (PDSS): This scale assesses the overall severity of panic symptoms. 29, 39 It has been used as an outcome measure in other clinical trials of treatments for PD, 40 including those in primary care settings. 16, 27, 33 Lower scores are better.
Generalized Anxiety Disorder Severity Scale (GADSS):
This scale assesses the severity of GAD symptoms. It has been shown to have high internal consistency, validity, and sensitivity to change. 34 Lower scores are better. 6. Patient Health Questionnaire (PHQ-9): This is a brief measure of depressive severity. 41 Higher scores are associated with worse functional status and higher levels of health service costs by primary care patients. 41 Lower scores are better.
Statistical Analyses
We divided patients into two pain intensity groups by their answer to the following question on the SF-36 Bodily Pain scale at baseline: "How much bodily pain have you had during the past week?" If patients answered none, very mild, or mild, they were considered to be in the "no pain" group, and if they answered moderate, severe, or very severe they were considered to be in the "pain" group.
Baseline sociodemographics and clinical characteristics were compared between the two pain groups, using t-tests for continuous variables and chi-squared tests for categorical variables. Chi-squared tests were performed to test the proportions of patients achieving a 50 % decline from baseline levels in HRS-A, GADSS and PDSS at 12 months between the intervention patients with pain and the intervention patients without pain. Repeated measures mixed-effect models were run for intervention group subjects to calculate the changes in scores (HRS-A, SF-36 MCS, GADSS and PDSS) from baseline and effect sizes of score changes between the two pain groups. Baseline pain status, time and their interaction were included in the models. Subject intercepts were treated as random effects, and time was treated as categorical fixed effect. Models controlled for age, gender, race, marital status, working status, comorbid conditions (≥2 or <2), and baseline PHQ-9 scores. Inferences were based on restricted maximum likelihood method with missing-atrandom and unstructured covariance matrix assumptions. Cohen's d was used to calculate the effect sizes, based on estimates from mixed models. P-values were 2-tailed with significance level of 0.05. All analyses for the PDSS and GADSS were only for subjects with PD diagnosis and GAD diagnosis at baseline, respectively. Analyses were done using SAS software, version 9.2 (SAS Institute Inc, Cary, North Carolina).
RESULTS
The baseline sociodemographic and clinical characteristics of the sample are presented in Table 1 . This sample was predominantly white and well educated. Patients with pain were significantly more likely to be older, single, and unemployed. In addition to a diagnosis of GAD or PD/ GAD, a large proportion had comorbid major depression: 93 % (74/80) in the pain group and 84 % (37/44) in the no pain group. At baseline, patients with pain were significantly more likely to endorse more anxiety symptoms on the HRS-A (30.1 vs. 25.4, P<.001). As expected, they were also more likely to endorse significantly more pain on the SF-36 Bodily Pain scale (32.5 vs. 50.4, P<.0001). Patients with pain were significantly more likely to be on a nonsteroidal anti-inflammatory drug (NSAID) or an opioid, and carry a chronic pain diagnosis. The most common pain diagnosis was a musculoskeletal condition (such as chronic low back pain) and occurred in 59 % (47/80) of the Figure 1 presents the mean scores over time on the SF-36 Bodily Pain scale. The patients with pain assigned to the intervention had significantly more pain at baseline and each subsequent time point on the SF-36 Bodily Pain scale than intervention patients without pain. These results suggest that patients' pain was chronic in duration, since mean scores on this scale remained low throughout the duration of the study. Figure 2 presents the mean scores for the HRS-A, PDSS, GADSS, and SF-36 MCS for the pain and no pain groups. The differences between mean scores of the two groups for HRS-A were significant at 8 months and 12 months and were also significant at 12 months for the GADSS (P < 0.05). The PDSS and SF-36 MCS were nonsignificant throughout the 12-month follow-up period. The mean scores of the usual care group with pain are included for comparison purposes.
To better understand the effects of the intervention, we determined the proportion of patients who had achieved a significant treatment response. Criteria employed by Barlow 40 and Roy-Byrne 16 have defined this as a 40 % improvement in the PDSS from baseline. We employed a stricter definition of 50 % improvement, and also applied this to the HRS-A and GADSS. Table 2 presents these results. A significantly lesser number of patients achieved response on the HRS-A and GADSS in the pain group vs. the no pain group (P=0.01 and P=0.04, respectively). The PDSS did not show a significant difference between groups, which may partially be due to the small sample size. Effects sizes are also presented as another measure of clinically meaningful change, see Figure 3 . All measures had at least a small effect size and the SF-36 MCS had a medium effect size.
To determine whether the no pain group may simply have participated more in the CC intervention than the pain group, we looked at the number of calls, medication change recommendations, portions of workbook completed, and MHS visits and found no significant differences between groups (P= 0.21, 0.23, 0.68, 0.20 respectively).
DISCUSSION
This is the first study to investigate the impact of comorbid pain on treatment response to CC for primary care patients with severely symptomatic PD or GAD. We found nearly 2/3 of primary care patients with severely symptomatic PD and GAD were experiencing at least a moderate level of pain, and patients who endorsed at least moderate pain at baseline were less likely to achieve a treatment response as compared to patients without pain, even though both groups received the same CC intervention. This finding was true even after controlling for baseline characteristics, and could not be explained by one group receiving more attentionsuch as phone calls or medication changes-than the other.
There was a high prevalence of severe anxiety and pain in our sample as compared to a general population. Data from the National Comorbidity Survey of the general US population showed 7 % had chronic pain and GAD and 6.5 % had chronic pain and PD with or without agoraphobia. 13 Another international survey of mental disorders among persons with chronic back or neck pain found 9 % of Americans had GAD and 6 % had PD.
14 Since our sample comprised patients recruited from primary care practices, the large proportion of patients with severe anxiety who reported at least moderate pain (65 %) could reflect how common these conditions are in a primary care setting and underscore how common it is for patients to present to their PCPs with both mental health conditions and pain. Our findings indicate that patients with severe anxiety symptoms have a much higher prevalence of chronic pain than the general population and suggest that they have more painful conditions than patients with mild or moderate anxiety. Patients with anxiety disorders should be evaluated for painful conditions. Our sample also suggests how common severe anxiety is in primary care, as of 1,331 patients referred to the parent study, 19 % (250/1,331) were severely symptomatic. Patients with at least moderate pain were less likely to have a clinically meaningful response to CC than those with no or mild pain. This could not be explained by a difference in participation in CC since process measures such as number of calls and medication recommendations were not different between the groups. Previous work has shown a decreased response to pain treatment when an anxiety disorder is present, 42 but our findings also suggest that the presence of pain interferes with response to anxiety treatment. Earlier work we have done in patients with less severe symptoms of GAD and/ or PD found that pain interference was associated with a lower response to anxiety treatment (whether CC or usual care). 43 Our current study is distinct from the previous one, as this study is a different cohort of primary care patients with more severe anxiety symptoms, who were identified as having an anxiety disorder by their PCP and then referred to the study instead of waiting-room screened; 28 in addition, this study included more men and African Americans, grouped patients by pain intensity, and analysis was restricted to patients randomized to CC.
One possible explanation for our findings is that moderate pain and severe anxiety are mutually exacerbat- ing. For example, fear of both pain and physical activity is thought to play a role in the maintenance of chronic pain, 44 but the presence of pain-induced fear may also make anxiety disorders recalcitrant to treatment since fear fuels anxiety. 45 Catastrophizing is also another well-described response to chronic pain 46 which may contribute to the maintenance of anxiety symptoms and vice versa. While theoretical models have focused on the role of anxiety as a risk factor for chronic pain, 47 less work has focused on the role of pain in maintaining anxiety. There could also be a role of anxiety-induced muscle tension in maintaining chronic musculoskeletal pain.
Our study has several limitations. First, the sample is predominantly made up of well-educated, white women, limiting generalizability. Second, our measure to assess pain, the SF-36 Bodily Pain scale, does not assess for the cognitive and affective dimensions of pain, such as the McGill Pain Questionnaire 48 or the Multidimensional Pain Inventory. 49 Third, we could not distinguish whether patients had chronic pain, and since the painful conditions were obtained from chart abstraction, it could not be determined how clinically significant the conditions were. However, since the pain group had consistently high pain scores throughout the 12-month period, was more likely to have a pain medication prescribed such as an NSAID or opioid, and was more likely to have a chronic pain diagnosis, the sample likely represents patients with clinically significant chronic pain. Fourth, we did not have information on pain treatments such as physical therapy, as the intent of the CC intervention was directed towards anxiety treatment and not pain treatment.
In conclusion, we found the presence of pain to be common in a sample of primary care patients with severe PD/GAD. Comorbid pain also resulted in fewer patients responding to a CC intervention for anxiety as compared to patients with mild or no pain. It is important for PCPs to remember that these conditions are commonly comorbid, and the response to anxiety treatment may be hampered by the presence of pain. More research is needed to evaluate if treatment of pain in addition to anxiety would improve anxiety outcomes. 
